OPERATING TERMINAL , PARTICULARLY FOR AUTOMATION 

This invention relates to an operating terminal 
for a system of devices or a machine, particularly for 
an automated system of the type with a display and 
browse and function keys. 
5 In particular, the purpose of this type of termi- 

nal is to make an operator dialogue with the automated 
system, for example for diagnostic or control purposes. 
The display specific to the terminal is simple and in- 
expensive because it may be non-graphic, and is suit- 

10 able for displaying pages that are organised according 
to at least one menu and that are composed of text 
lines with alphanumeric characters for use for the op- 
erator's dialogue with the automated system. These 
terminals are known as XBT Magelis , Telemecanique se- 

15 ries. 

Dialogue terminals between an operator and an 
automated or communication system for industrial, 
telephone or bank terminals, often need to be very 
compact. This is true firstly for the display and 

2 0 secondly for the keys. Thus, the display can only 
display a small number of lines and this difficulty is 
circumvented by systematically scrolling lines using 
scroll keys, while allowing browsing among pages to be 
viewed using browse keys. 

25 The size is reduced by using the smallest possible 

number of keys, and assigning a variable function to 
these keys. This assignment is made either by changing 
this function by pressing another key (shift) , or by 



placing keys along at least one side of the display and 
assigning an automatically changing function to them 
depending on the steps in the dialogue or the process, 
the key functions then being displayed on the display 
facing the corresponding keys (for example, see 
documents EP 133 397 and WO 01/67191) . Known terminals 
need to be simplified, while remaining suitable for the 
operation of a wide range of automation equipment. 

In particular, the purpose of the invention is to 
enable an operator to use a large number of control 
functions in a terminal of the above mentioned type, 
with a small number of keys, and to dialogue 
intuitively and appropriately to the Boolean nature of 
a very wide range of automated system controls. 

The invention relates to a terminal of the type 
comprising a screen display used in non-graphic mode 
suitable for displaying pages organised in menus and 
composed of lines to be used for dialogue between an 
operator and the system, particularly for surveillance, 
diagnostic and control purposes. The terminal 

comprises at least one scroll device and function keys, 
the text pages comprising symbols placed in the lines 
and denoting function keys, the scroll device being 
useable by the operator to select a line; and the 
terminal comprises a dialogue application created by 
the operator and comprising dialogue data that can be 
displayed on lines in text form using alphanumeric 
characters, and internal software capable of processing 
dialogue data and managing the display process. 

According to the invention, at least one line 
displayed on the display defines two Boolean control 



actions applicable to at least one automation device, 
the line containing two symbols representing 
corresponding Boolean control actions, and two function 
keys on the left and right sides of the display that 
could be unambiguously designated by the Boolean 
control action symbols, and can be pressed by the 
operator to perform either of the two control actions 
specific to the line. 

The control action and the associated symbols may 
also be of the transfer type or of the 
increment /decrement type, thus being quite suitable for 
taking action on the automation system. Selecting the 
line may cause selection of the two left and right 
control action symbols, each control action attached to 
a symbol being triggered by pressing the corresponding 
left or right function key. It is advantageous if at 
least one of the text lines is composed of a left part 
and a right part defining two corresponding Boolean 
control variables applicable to one component in the 
automation system, and if the corresponding two control 
action symbols are representative of dual functions 
(on-off, set-reset, etc.) of the component. 

Preferably each action symbol comprises an arrow 
pointing towards the left or towards the right, and 
function keys are arranged on the side of the screen 
and arrows are marked on them in the same direction as 
the adjacent arrow. It is interesting if selecting a 
line determines the display of visual attributes 
specific to the control action symbol (s) . 

The control action symbol is advantageously 
representative of the current state of the Boolean 



variable to which the control action is applicable. 
The Boolean control action triggered by pressing the 
function key may be of the held type or the single 
press type, in analogy to actuation by a latching push- 
button or a single press button. 

When at least one line presented on the display 
defines a browsing action, and a browse symbol appears 
on it, the internal software assigns a browse function 
to the function keys when the corresponding line has 
been selected by the scroll device. Preferably, no 
lines with control action symbols will be selected when 
a page is displayed, since a control action cannot be 
activated until the corresponding line has been 
selected using the scroll device. 

Other characteristics and advantages will become 
clear in the following detailed description with 
reference to an embodiment given as an example and 
represented by the appended drawings. 

Figure 1 diagrammatically shows automation 
equipment provided with an operating terminal according 
to the invention. 

Figure 2 shows the display and the dialogue area 
in an example embodiment of the terminal . 

Figure 3 diagrammatically illustrates a display 
example . 

Figure 4 illustrates the creation phase for the 
terminal dialogue application. 

Figure 5 illustrates the operating phase of the 
terminal . 

The automation equipment illustrated in figure 1 
comprises an operating terminal 10 according to the 



invention that can operate in an operating mode and in 
an application creation mode. In operating mode, the 
terminal is connected through a connection B, 
particularly in the form of a communication protocol 
commonly used in such equipment, to a device 
controlling the equipment, for example a programmable 
controller 11 itself connected to devices A. In 
application creation mode, the terminal 10 is connected 
to a personal computer (PC) 12 or a similar station 
through a serial link RS . 

The terminal 10 comprises a hardware part 10a and 
a software part 10b; the hardware part 10a comprises a 
central unit, a memory necessary for its operation, a 
non-volatile memory for memorising data and the 
program, and a display 13 with a non-graphic screen, in 
other words suitable for displaying several lines 14 
with alphanumeric characters (see figure 2) , and a set 
of keys 16 arranged on an area 15 of the terminal 
adjacent to the display. A non-graphic screen can mean 
a purely non-graphic screen or a graphic screen used in 
non-graphic mode. The capacity of each displayed line 
is arbitrary, for example 2 0 characters, 4 0 characters 
or any required number of characters compatible with 
the required size and compactness of the terminal. 

The software part 10b of the terminal comprises a 
manufacturer software sub-assembly 17 with a BIOS 
operating module 17a capable of managing the entire 
hardware part 10a, a loading software 17b, and an 
application software sub-assembly 18 including a 
runtime software 18a and a data set 18b corresponding 
to the application written by the operator. For 



simplification reasons, the references given indicate 
software involved, and also memory areas in which this 
software is located in the terminal. 

The lines 14 presented on the display 13 consist 
of a text T and at least one control action symbol S. 
According to the invention, each line 14 may define 
dual control actions to be executed by the same 
automation device (for example "start" and "stop" a 
conveyor) or Boolean actions to be executed by two 
automation devices related to the same automation 
function ( for example "cabinet 1" and "cabinet 2" for 
a "lighting" or "ventilation" function) , making use of 
the dual text and symbols. The control action symbol S 
includes an arrow symbol F and, depending on the lines 
14 considered, it may comprise a Boolean control action 
symbol 20, a transfer action symbol 21, an 
increment/decrement action symbol 22 or a browse action 
symbol . The arrow symbol F is preferably to the left 
or right of the text T and it may be pointing in the 
left direction or the right direction to unambiguously 
denote a corresponding function key, as will be 
described later. 

When the action is a Boolean control action, the 
symbol is a Boolean control action symbol 20 that is 
intended to change the Boolean state of a device A of 
the system. For example, the symbol 2 0 then comprises 
the value "0" or "1" representing the current state of 
the device A. 

Apart from described Boolean control actions, 
transfer control actions, or increment / decrement 
control actions may be provided, using the left / right 



location of the keys and the corresponding symbols 
marked with arrows. 

When the action is a transfer control action, the 
symbol is a transfer control action symbol 21, and it 
includes an appropriate designation, for example "v H . 
The purpose of this type of control action is to load a 
previously memorised constant or modifiable numeric 
value and to transfer it to a variable in the 
automation system. When the action is an increment / 
decrement control action, the symbol is an increment or 
decrement indicator and it comprises an appropriate 
designation, for example a / sign to increment or a \ 
sign to decrement. The purpose of this type of action 
is to increment or decrement the value of a variable in 
the automation system. 

The control action may be a browse action at some 
stages, and the symbol may advantageously be coincident 
with the above mentioned arrow symbol F. This type of 
browse action is intended to trigger display of a page 
other than the current page, depending on the 
organisation of pages in menus. 

Figure 2 shows the terminal 10 in more detail with 
its keys 16 arranged close to the display 13 on the 
area 15 surrounding the display. The keys 16 include a 
function key 16a (at the left) , a function key 16b (at 
the right) , scroll keys 16c and service keys 16d. The 
two function keys 16a, 16b are preferably located at 
the left and right, each close to a small side of the 
display, but they may also be located slightly below 
the display to the left and right. The two scroll keys 
16c are located under the large side of the display and 
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are used to select a line currently displayed on the 
screen by scrolling up or down. The keys 16c may be 
replaced by a single scroll device. The keys or the 
device 16 scroll towards the required lines on the 
page, if the page to be displayed contains more lines 
than can be displayed on the screen. 

It should be observed that the keys 16a, 16b are 
dynamically assigned so that they can be used for a 
Boolean function, a transfer function or an increment / 
decrement function as required by the programming for 
the different lines. The keys 16a, 16b are also used 
for browsing in the menu. The four service keys 16d 
are located under the large side of the display, in 
line with the browse keys. These service keys may be 
dedicated to Validate, Select mode, Erase character 
commands, etc, in a well-known manner. 

Figure 2 shows an example of a screen page with 
three lines. An appropriate line selection is provoked 
by scrolling through lines on the page using one of the 
keys 16c, which modifies the visual appearance of the 
line on the display, preferably by a visual attribute 
applied to the symbol S . Pages can be changed by 
browsing in the menu; this type of change is 

controlled by pressing one of the function keys, in 
this case the left function key 16a designated by a 
browse action symbol marked with an arrow Fa at the 
left . 

For example, a motor command can be produced after 
scrolling to select the corresponding line 14s, by 
activating the "on" or "off" function of the motor 
obtained by pressing the key 16a or 16b denoted by 



arrow Fa or Fb of a left symbol Sa or a right symbol 
Sb. The left action symbol 20a and the right action 
symbol 20b of the line 14 are assigned a visual 
attribute, and for example may change to flashing 
inverse video when line 14s has been selected, so that 
the selected state of a line can be easily identified. 
Instead of the Boolean symbols 20a, 20b illustrated in 
figure 2, they could be transfer symbols 21a, 21b, 
increment / decrement symbols 22a, 22b or browse 
symbols then composed of the arrows Fa, Fb . 

In one embodiment preferred for its extreme 
simplicity, the text T and the control action symbols S 
may thus be represented exclusively in the form of 
ASCII characters (see figures 3 and 4 and tables I to 
V) , the arrow symbols then being composed of the ASCII 
character < or > . 

The screen illustrated in figure 3 shows the 
different lines 14 that are presented on the display 
13. Assuming that a median line 14s has been selected, 
and that the text T for this line comprises a left text 
part Ta and a right text part Tb, the corresponding 
symbols S comprise an arrow Fa at the left towards the 
adjacent key 16a, and a control action symbol 2 0a (or a 
transfer symbol 21a, or an increment / decrement symbol 
22b) and an arrow Fb at the right pointing towards the 
adjacent key 16b, and a control action symbol 20b (or a 
transfer symbol 21b or an increment / decrement symbol 
22b) . 

Figure 4 illustrates the mode that the operator 
used to create an application; the terminal 10 is 
connected by a serial link RS to a personal computer 



12 . The personal computer uses a configuration 

software 12a specific to the family of terminals to 
which the terminal 10 belongs, such that the operator 
can select the terminal type and communication protocol 
required in corresponding tables, and can write the 
contents of the different menu screens that he has 
designed, specifying the nature of the actions (browse, 
Boolean control, transfer control, increment / 
decrement control) associated with the various lines. 
The application is transferred into the application 
memory area 18 of the terminal once it has been 
debugged . 

Figure 5 illustrates the operating mode of the 
terminal. In this mode, the operator selects the 
required text line 14s in a screen using keys 16c, and 
the action symbols S for this line are then assigned a 
specific visual attribute, for example by changing to 
flashing inverse video display . If the nature of the 
targeted line or part of line is "browse action", 
pressing the left function key 16a or the right 
function key 16b will cause the display of a page 
pointed at by the arrow according to the menu 
organising the pages. If the nature of the selected 
line or part of line is "control action", pressing the 
key will switch the targeted device (Boolean control) , 
or load a value of an automation variable (direct write 
control) , or modify a value of an automation variable 
(increment / decrement control) . Only one line can be 
selected at any one- time. When one line defines two 
control actions, selecting the line causes simultaneous 
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selection of two control actions and each action is 
triggered by activating the corresponding function key. 

Preferably, when a page is displayed, there is no 
selected command line and a control action cannot be 
5 activated until a corresponding line 14s has been 
selected using the scroll device 16c. This gives 
better control security. 

Tables I to IV illustrate different examples of 
how control symbols are used. 

10 

Example 1 

The automation equipment comprises actuators that 
may be controlled using a Boolean variable but for 
which two buttons are necessary, for example in the 
15 case of starting a motor or a dangerous actuator (table 
I below) . 



Table 1 
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page displayed with different 
actuators that can be con- 
trolled . 

Line 14s «conveyor No. 2» is 
selected . 




Rlj on Conveyor No. 1 off [T>) 
B7l on Convevor No. 2 off 5f§ 
|<0| open Entry lock close [o>] 
Ro| open Exit lock close [o>) 




press the scroll device 16c 
(down) to select the next ac- 
tuator 

(entry lock) . 




[<l] on Conveyor No. 1 off [T>| 
Ro| on Conveyor No. 2 off § 
Blooen Entry lock close O 
@open Exit lock close 0 




press left key 16a to control 
opening of the «entry lock». 
(SET actior^, 

* ^ys/? 




f<l] on Conveyor No. 1 off 0 
|<0| on Conveyor No. 2 off [o>| 
Q] open Entry lock close |Q 
[<0| open Exit lock close 0 




release the key 16a 








Rll on Conveyor No. 1 off |T>] 
|<0| on Conveyor No. 2 off § 
SI open Entry lock close fflj 
Ro| open Exit lock close |0>] 








to close the «entry lock», 
press the right key 16b 
(RESET acti^nl/j 

a 








RTl on Conveyor No. 1 off [T>] 
|<0| on Conveyor No. 2 off 0 
53 open Entry lock close [JJJj 
[<0]open Exit lock close [<5>| 
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Example II 

The automation equipment comprises bistable actua- 
tors necessitating two Boolean variables, for example 
in the case of a jack with a bistable solenoid valve. 
5 The Boolean control is actuated by a single press, such 
that the duration of the control and the duration of 
the display of the symbol state are always the same re- 
gardless of the time during which the function key as- 
sociated with the symbol is pressed. Each of the two 
10 symbols acts on a distinct variable, for each actuator. 



Table II 



page displayed with the dif- 
ferent actuators that can be 
controlled. 

line 14s «clamp No. 2» is se- 
lected 




[<0]ON Entry indexer OFF |0>] 
@ON Clamp part OFF £>| 
|<0| closed Clamp No. 1 open [0>| 
53 closed Clamp No. 2 open B3 






press the scroll device 16c 
(up) to select the previous 
actuator (clamp No. 1) . 






[<0]ON Entry indexer OFF |o>| 
@ON Clamp part OFF |5>| 
Efil closed Clamp No. 1 open 23 
Ro| closed Clamp No. 2 open |0>j 




press the left key 16a to 
control closinO| of «clamp 
number 1». ^^^^ 

the variable associated with 
the left action symbol is 
equal to 1 as long as key 16a 
is pressed. 






0ON Entry indexer OFF £j>) 
|<g| ON Clamp part OFF (0>j 
Q] closed Clamp No. 1 open 
[<0| closed Clamp No. 2 open |0>] 
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release key 16a; the variable associ- 
ated with the left action symbol re- 
turns to 0 






Eo| ON Entry indexer OFF |p>| 
HON Clamp part OFF |o>) 
3fJ closed Clamp No. 1 ooen 23 
Ro| closed Clamp No. 2 open |0>] 




press the right key 16b to 
ooen « c 1 r5 m r> w No A 1 v> 






g6] ON Entry indexer OFF |Q>| 
@ON Clamp part OFF |0>) 
closed Clamp No. 1 open 




the variable associated with 
the right action symbol is 
equal to 1 as long as key 16b 
is pressed. 


[<0| closed Clamp No. 2 open [5>] 





Example III 

The automation equipment comprises monostable ac- 
tuators with a single button, for example lighting com- 
mands for jacks with a spring return. Function keys 
act as latching buttons (push-push) . Each Boolean con- 
trol action symbol acts on a distinct variable. 



Table III 



displayed page showing the 
various possible actions. 
The "cabinet 1 or 2 ventila- 
tion" line is selected so 
that ventilation of those two 
cabinets can be controlled. 






Rll Entry lock Lighting Exit lock |T>| 
RTjEntry lock Ventilation Exit lock Jp>| 
[<l]Cabinet1 Lighting Cabinet2 [[>] 
29 Cabinetl Ventilation Cabinet2 BH 






press the scroll device (up) 
to select line 14s "cabinets 
1 and 2 lighting" . 








Rl] Entry lock Lighting Exit lock [t>| 
|<T]_Entry lock Ventilation Exit lockJ)>| 
HJcabinetl Liahtinq Cabinet2 |Q 
|<0) Cabinet! Ventilation Cabinet2 |0>| 
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press the left key 16a to 
switch lighting.of cabinet 1 
off. 






0 Entry lock Lighting Exit lock 1> 
[<l]_Entry lock Ventilation Exit lock |0>| 
H3 Cabinetl Liahtina Cabinet2 Eg 






|<0) Cabinetl Ventilation Cabinet2 |5>| 


press scroll device 16c (up) 
to select the lock ventila- 
tion command. 






Rl] Entry lock Lighting Exit lock |T>| 
H|Entrvlock Ventilation Exit lock RS 
<0 Cabinetl Lighting Cabinet2 [l>] 
|<0| Cabinetl Ventilation Cabinet2 |0>l 




press the right key 16b to 
start ventilation of the exit 
lock. . ^yj 






0 Entry lock Lighting Exit lock [T>] 
Bl Entry lock Ventilation Exit lock CH 
Ro] Cabinetl Lighting Cabinet2 [T>j 
Cabinetl Ventilation Cabinet2 [o>] 







Example IV 

The automation equipment includes devices for 
which the position, speed and threshold need to be ad- 
5 justed. The transfer action symbols 21 represent an 
increment function (left) and a decrement function 
(right) . The two symbols act on the same variable for 
each setting. The function keys behave like single 
press control buttons, as in example II. The text in 
10 line 14s contains the adjusted value. 



Table IV 
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displayed page with the vari- 
ous possible settings. 

In this case, the «entry lock 
temperature» is selected. 








VEntry lock temperature v 
01 Minus. (20.0|°C Pin* R 






vExit lock temperature V 

Minus 30.0 °C Plus [>| 


press the scroll device 16c 
(down) to select the next 
setting (exit lock tempera- 
ture) . 




VEntry lock temperaturev 

0 Minus |20.0|°C Plus Q 
_ VExit lock temperatureV 
3 Minus |30.0|°C Plus g 




press the right key 16b to 
increment the \aalue of the 
variable. 

a \^ 








V Entry lock temperature V 

[<] Minus j20.0 °C Plus Q 

V Exit lock temperature v 
3] Minus |30.1|°C Plus S3 




the action symbol indicates 
that increment" i nrr rnnfi nnpc; 
as long as key 16b is 
pressed . 








release key after a few 
increments . 








v Entry lock temperature v 

FG Minus |20.0| °C Plus [>] 
V Exit lock temperature V 

EE Minus |30.8|°C Plus g 




press the left key 16a to 
decrement the^value of the 
variable. 

® 

the action symbol indicates 
that decrementing is taking 
place as long as the left key 
16a is pressed. 








V Entry lock temperaturev 

j<]_Minus 20.0 °C Plus_gJ 

V Exit lock temperature v 
ffi Minus |30.7 °C Plus E 
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